Natural systems studies inspire researchers to develop new algorithmic models to solve complex real-world problems to which traditional approaches. In dentistry the Root Canal Treatment (RCT) is one of the complex problems, where various types of file systems are used for canal cleaning and shaping purpose during RCT, as the canal anatomy is complex, it is difficult to operate with rotary instruments made from rigid material in curved canal geometry. Sometimes these files are blocked within the canal or broke due to development of higher stresses. Several approaches were performed to generate approximated Three Dimensional (3-D) models of files to import them to Computer Aided Design (CAD) software. This paper will present a new approach to build an accurate complex files models, starts with acquiring data by using computer tomography (CT) scanning and stereomicroscope in order to obtain files digital images. Then using the digital images obtained, the pitch of each file was determined to build of an intelligent 3-D model in form of sections. The algorithm using the taper of the files, the change in the file pitches length and the files cross section changes. Results will be imported to CAD software and compared with the previous and realistic models.
Introduction
The Root Canal Treatment (RCT) is one of the complex problems, where the irregular shape of the canal and the variance of the root angles force the dentist to use more than one file to treat it 1 . Due to the super elastic behavior of notional base material, dental files are flexible and preserve the canal anatomy with less canal aberrations such as zips, ledges, apical foramen transportation, or perforations. Despite these advantages, however, fracture of dental files remains a concern in clinical practices. The revelation of the simulation and virtual reality computer systems 2, 3 assist the dentist to test their treatment plans and to be one of the key factors for the success or failure by building a three dimensional (3-D) 4 realistic models to mimic the treatment methods, However, building the model from grabbed information using a Computer Aided Design (CAD) program wasn't suitable due to the changes in file's cross section size, rotation, and shape. 5 Numerical methods such as finite element analysis offer a considerable way for evaluation of the mechanical performance 6 of endodontic files as well as stress distribution along the root canals by constructing models that reflect different clinical situations, Therefore, conducting a study for comparison of three different endodontic files which used in two different motions.
Rubin et al generated a 3-D finite element model using WHEEL program and they noted that slight longitudinal tensile stresses were predicted in the enamel by the 3-D model, but not by the two-dimensional (2-D) model 7 , where Williamson et al generated a three dimensional finite-element model by a computer land appropriately modified to simulate canal preparation 8 . Boschian et al used Multi sections and photographs for finite element model reconstruction; they concluded that fiberglass-reinforced composite distributed stress better than titanium alloy or stainless steel 9 , where Kim et al use three files were scanned using Micro-Computed Tomography (Micro-CT) to produce a 3-D digital model [10] [11] [12] and Kaur et al use CT scanned at 0.5 mm interval then converted into 3-D model using MIMICS software 13 . Zhang et al created a general mathematical model for describing the mechanical behavior of root canal instruments by combining a theoretical analytical approach with a numerical finite-element method 14 and Nassef et al generated a 3-D models based on multi-object reconstruction technique from dental CT [15] [16] [17] .
In this study a new proposed computer system was generated and adapted entering the information about changes happens in each cross section of selected files that used to reconstruct the 3 -D models. Three types of results are compared to each other's and a final realistic robust 3-D Intelligent Rotary Dental Files (IRDF) Models are provided.
Methods of generate an IRDF Models:
The IRDF models were built by acquired the data and imported it to a 3-D CAD software to reconstruct the 3-D model. The last step was prepared the model by added, smoothed or removed some parts of the real object to mimic it as realistic model without affecting the required outputs.
Data acquiring
The stereo imaging technique that shown in Fig. 1 (a) , was scaled by a ruler as the pixels can't be considered as a measuring technique. Length, diameter, tapering, and pitch were measured by counting the pixels in each image and real values are determined as Fig. 1(b) . 
Model generation:
Dental files that have constant pitch and single range with no changes in the cross section shape were successfully built using any CAD program, but others were much sophisticated needs to cut the model in to slices and build the 2-D shape for each 0.5 mm "more or less dependent on the required resolution" based on CT scans with DICOM output format files and finally the 3-D model of the dental files are reconstructed.
Preprocessing:
Matlab package provided by mathworks © company is one of the rarely software packages that can import/export CAD format files, where the Stereo-lithographic (.STL) extension as a CAD format are imported that break down of any 2-D or 3-D model into triangles with (X ,Y ,Z) Cartesian coordinates to represents the geometry surface pattern. The 2-D cross section geometry was drown with a CAD program, established from the dental file length to export it into STL extension as shown in Fig.2&3 . The STL file was imported to Matlab software to convert it into Matrix form that reflect the 2-D geometry as prepressing phase. The amount of triangles are varies according to geometry complexity and required resolution as shown in Fig. 4 . 
IRDF model processing:
Cartesian coordinates are converted into polar to facilitate rotating, sizing, shape change and resolution, so the shape was changed by the radius distributed through the length and each slice takes a part of the change depends on the resolution. The rotation of the cross section is divided into segment of ranges or fitted to its nearest polynomial, and for each point angles are changed and distributed according to the resolution. Finally the size will be changed by fitted to its nearest polynomial, where the layers are drawn and connected to simulate the outer surface of the dental file in Matlab and checked with the real values to confirm data that reconverted to Cartesian coordinates and exported to STL extension to be readable for CAD programs. As shown in Fig. 5 . 
Results and Discussion
There are three types of models are generated based on the required data and the proposed technique: -Realistic Models that generated based on the Stereomicroscopic images as shown in fig. 6 Fig. 6. Realistic models generated based on Stereomicroscopic images -Classical Models based on CT scans and CAD reconstruction techniques -IRDF Models based on the computer assisted system. The main difference between these models isn't only the appearance, where the irregular changes of the patch angles and the changes of the cross section diameters are obtained on the IRDF model to simulate the realistic model as shown in fig. 5 and 6. 
Conclusion
With the development of computer and digitizing technologies, various high-resolution inspections or image processing techniques have been extensively employed recently to define the geometric surfaces of complex 3-D objects. Several methods are used to obtain the digitized description of the dental files such as, scanning with Laser assisted computed scanner machine, using modeling software to digitally draw the 3-D model using the information of the file's dimensions, capturing the files using optical devices, or detecting digital information based on CT scan. In this study all of the previous methods were used to produce an Intelligent Rotary Dental Files IRDF Models. CT scanning and stereomicroscope imaging of the files were performed in order to provide a higher accuracy of cross sectional geometry and fine description of the geometry, then 3-D modeling was performed using two different types of software, finally an accurate 3-D models are generating to simulate the files as generate a numeric digital form of it can assist the dentist researchers on their analytical studies or treatment plan.
